Chronobiologic dynamics of delta 5-3 beta-hydroxysteroids and glucocorticoids in rat brain and plasma and human plasma.
While a different timing of circadian rhythms does not necessarily demonstrate the operation of independent mechanisms, it is one step in the isolation of separate interacting rhythmic factors underlying the dynamics of all life. With this step in mind, circadian rhythms are quantified in rat plasma and brain for corticosterone (B), pregnenolone (P), and dehydroepiandrosterone (D) by the rejection of the zero-amplitude assumption with the single cosinor method, from data obtained every 3 hr for 24 hr on groups of three male Sprague-Dawley rats, 11-12 weeks of age. The rats were killed; steroids were extracted from brain and plasma and were radioimmunoassayed. In relation to the acrophase (phi) of B, the phi of P in brain (P = 0.035) and of D in plasma (P = 0.0012) preceded the phi of B. By contrast, in clinically healthy women, the phi of plasma dehydroepiandrosterone sulfate (DHEA-S) lags behind that of cortisol (F), on the average by 6 hr 28 min. Such a lag is also seen in men. A species difference in the time relations of delta 5-3 beta-hydroxysteroids vs. glucocorticoids in plasma is obvious (P less than 0.01). A difference in time relations of human circulating D, DHEA-S, and F between schizophrenic and clinically healthy men renders the time relations of glucocorticosteroids and delta 5-3 beta-hydroxysteroids in brain particularly interesting, as do relations of an egocentric and expansive personality to the rhythm characteristics of DHEA-S. The fact that the acrophases for some of the steroids investigated in brain and plasma, respectively, are differently timed is in keeping with the assumption that they involve partly different mechanisms, even if differences in the metabolic handling of different steroids also remain to be investigated.